Abstract -The evolution of domain structure and in-substrates as a function of film thickness and of plane and out-of-plane lattice parameters 
INTRODUCTION
observed. The thickness dependence of the film surface morphology appears to be clearly correlated to that of The physical properties of thin layers are often both the strain distribution observed by XRD and the substantially different from those of bulk materials, due volume fraction of a-domains. to substrate-film interactions, grain size effect, defects, and other factors. Stress can significantly change physical RESIDUAL STRESSES properties, domain structure formation and the nature of phase transition in ferroelectric films, which in turn XRD and Raman spectroscopy were used to might influence the reliability of devices. Therefore, the investigate stress dependence on thickness in PTO films investigation of residual stresses is essential to predict on different substrates. The analysis of the (001) Specific contributions of a-and c-domains on Raman corresponding only to a-or c-domains. This phase spectra were analyzed and correlated to domains fraction. transition changes in nature depending on the state of The large A1(2TO) and A1(3TO) Raman modes are split stress, we namely observe a difference between into two components, which have been respectively polycristalline and epitaxial films. As to the assigned to a-and c-domains and whose intensity ratio is polycristalline films on Si and Sapphire, we observe the clearly correlated to the volume fraction of a-domains.
high-temperature phase above 510°C, where the spectra suggest a disordered cubic structure ( fig. 2a) once the critical thickness is overcome, the Raman spectra evidence a phase transition. The difference to the first regime is related to the fact that thicker films are relaxed. Note, however that the high-temperature spectra of the thicker films ( fig. 2c ) do not correspond to that what is observed for bulk samples [2] . In particular the persisting Raman signal, although large and of lower intensity, excludes the presence of a truly cubic Pm-3m crystal structure and its true nature asks for future investigation.
